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(71) BOUDEN AKHEBOLAG, 

a Swedish Corporation, of Stuzegatan 22, 
Stockhohi^ Sw^en, do hereby dedaie die 
invention, for vMch we pray that a patent 
5 XDB,y be granted to us, and the method by 
which it is to be peiformed, to be pardcularly 
described in and by the following state- 
ment: — 

The present invention relates to a method 

10 for pudfying sulphuric add from mexaxry 
compounds dissolved therein. 

More and more attention is being paid to 
the presence of mercury in industrial pro- 
cesses and the risks associated therewith. The 

15 presence of mercury in industrial processes 
presents serious problemsj pardcularly in res^ 
pect of processes producing such products as 
fertilizers and foodstuff. Sulphuric acid is 
used in very large quantities in the manufac- 

20 ture of these products, and therefore ±e cour 
tefit of mercury in the sulphuric add must 
be low. Mercury can be introduced in pro- 
cess or product chains which have no direct 
assodation with die aforementioned products, 

25 thereby presenting serious contamination 
risks. One such product is the manufacture 
of hydrochloric add and sodium sulphate 
from lock salt and sulphuric add, die major 
portion of die mercury passing into die 

30 hydrochbric add and via this add to nevtr 
processes and product. 

Mercury containing sulphuric add is liable 
to be obtained from sulphuric add manufac- 
turing plants bas^ on the roasting of metal 

35 sulphides, for example pyrites or zinc blend 
wh^ the roaster gas has not been suffidendy 
diransed. Even when the gas is adequately 
deansedj breakdowns in the operation of such 
plants may cause temporaril;^ hig^ contents 

40 of mercury to be introduced in the add pro- 
duced. This fact renders it necessary to purify 
mercury containing adds. 

It is required of the add purifying method 
that the sulphuric add can be deans ed to low 

45 contents of residual mercury and that predpi- 
tated mercury-containing material can be re- 
moved from the add. Furdier, the mediod 



should exdude die introduction of other toxic 
substances^ such as lead and arsenic, into the 
acid. In certain instances^ a rapid cleansing 50 
process is required, for example to restrict 
corrosion attack when purifying diluted adds. 

It is known from German Patent No. 
1 054 972 that dissolved mercury can be re- 
moved from concentrated sulphuric add by 55 
treating the add with minor quantities of cer- 
tain metal sulphides, examples of sudi sul- 
phides induding PbS, AszS^, and Hgs. The 
best results are obtained with PbS, with 
which residual contents of mercury as low 60 
as <0J g/t acid are obtained. The dis- 
solution of lead, occurring in the process, is 
considered to be of less importance, since 
the acid prior to being treated contains con- 
siderable quantities of, inter alia, lead origin- 65 
ating from such apparatus as lead add coders 
in ie absorption system. The separation of 
acid and soHd material during the sulphide 
treatment process is assumed to take place 
by centrifuging or filtering technique^ option^* 70 
ally widi a filter auxiliary agen^ after a treat- 
ment time of 0.5 to 2 hours. 

Concentrated sulphuric add can also be 
cleansed with respect to mercury by treating 
tiie add at 80 to 90^C widi elementary sul- 75 
phur having a partide size of 0.1 to 0.2 
mm. Tlie sulphur is r^oved from the add 
after 1 to 2 hours, residual contents of mer- 
cury of the order of 5 to 10 g/t add being 
obtained (USSR Patent No. 191 495; 80 
German Patent No. 1 216 263). 

According to the German Patent No, 
1 124 024, diluted sulphuric add (according 
to the examples redted in the Patent 20-p^ 
cent) can be cleansed from mercury dissolved .85 
therein by treating the add widi minor quan- 
tities of hydrogen sulphide or sulphides in tlie 
presence of active carbon. When putting this 
mediod into ^ect the add> subsequent to 
adding the sulphide^ is suitably passed 90 
through a bed of activated carbon with a con- 
tact time of 5 to 10 min., whereafter hydro- 
gen peroxide is added to destroy residual 
quantities of sulphide and die acid passed to 
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a furdier bed of active carbon for a contaa 
time of 3 to 6 mins. Residual mercury con- 
tente corr^ponding to <0.1 g/t concentrated 
aad nave been shovm. 

5 In all of these cases it is obvious that sul- 
phur ^wers for the removal of mercury 
from the solution. When treating sulphuric 
aad widi sulphides or hydrogen sulphide, the 
reagent is decomposed to form elementary 

10 sulphur. The aforementioned patents do not 
disclose wherdier mercury forms sulphides or 
IS token up on tiie surface of formed sulphur. 

The present invention provides a mediod 
of punfying sulphuric add from mercury 

15 compnsmg adding at least one tiaiosulphate to 
tiie sulphuric acid and separating die precioi- 
tated salts from the add, e f 

Thiosulphate is decomposed according to 
the? formula * 



20 



(1) 



The sulphur formed herewitii is at least 
. mitially dmost coUoidal and is very reactive, 
- and thus has an extremely wide and active 
surface. After a whil^ tiie particles agglomer- 
^.Jnto a particle size of up to 100 um. 
pis tfaiosulphate is suitably added in die 
form of an alkali metal salt. 

Stdphur obtained by decomposing thio- 
sulphate accpnJing to formula (1) in sulphuric 
^0 aad IS highly capable of taking up dissolved 
inercury from the add. The precipitating 
effect is not limited to a small range of con- 
cmtration and temperature, but can be effec- 

St7'^o^^°^.^^^^«>^c^^^onsup to 
35 95% H^SO^ but is preferably effected be^ 

Tf!? ^*2.o^ temperatures of 

between 10° and 100°C. 

Meicury is predpitated from die sulphuric 

aad very rapidly, which means diat it £ pos- 

40 sible to work widi considerably low reaction 
volmnes. The metiiod was tested by deaning 
70% sulphuric add containing 3.5 g of mer- 
cury per ton by adding 1 kg of tiiiosulphate 
per m . The test was carried out at a tem- 

45 perature of lOO^C. The mercury content of 
the sulphuric add had dropped to <0.1 e/t 
after only one minute. 

Tests have been made which show diat 
tbe residual mercury contents obtained in die 

50 aad after separation of die solid mercury 
contammg substance by filtration und» 
laboratory conditions is ortremely low as 
' soon as a minimum quantity of sulphur is 
termed The quantity of sulphur formed 

55 naturaUy depends on die quantity of 
mercury in the acid and widi the envisaged 
quantiues of mercury up to 20 g/t may be as 
low as 0.04 kg/m^ acid and as high as 10 kg/ 
m acid, althou^ die quantity of thiosulphate 

60 used IS preferably between 0.1—2 kg/m\ 
Tests have also shown that a sedimentation 
takes place very slowly widi the small addi- 
uons of diiosulphatses (e.g. 0.1 to 1 kg/m« 



aad), aldiough tiiese quantities are sufficient 
tor predpitating out die mercury. When 65 
larger quantities of tiiiosulphate are added, 
the predpitated sulphur flocculates or 
agglomerates to an extent depending upon 
die magnitude of die addition, which results 
to a more rapid sedhnentation rate. Owing to 70 
the large quantities required to obtain a rapid 
s^entation rate (5 to 10 kg diiosulphate/ 
m } such a process does not afford a practical 
soluuon to the problem. 

It has also surprisingly been found pos- 75 
sible, however, diat precipitated sulphur can 
be removed from sulphuric add by flotation 
tahmques, a suffident flotation effect being 
obtamed widi soldy foam bmlders. The flota- 
uon proass, however, requires a foam buiUer 80 
haraig die necessary stability in die sulphuric 
aad m question. Satisfactory results have 
been obtained, for example;, widi commer^ 
aaUy available foam builders, such as amino- 
acetates of die type marketed under die trade 85 
name Aminoacetate BG, Aminoacetate KK 
and Lilaflot (Registered Trade Mark) 810 
and nomonic polyglycolediers, such as Berol 
(Registered Trade Mark) DIS-063, aldiough 
the mediod of die invention is not restricted 90 
to these foam builders, but can be effected 
widi any foam builder which does not de- 
compose in sulphuric add. 
^ Ndther does die mediod of die present 
mvention require die use of otiier flotation 95 
reagent^ such as collectors for example, when 
separatmg predpitated sulphur and sulphuric 
aad. The flotation process can be carried out 
with the use of known mediods widiin the 
floation technique, e.g. die injection of dr 100 
under pressure durough fine nozdes, die 
fiiiely dividing of air by means of rotating 
agitators or die reduction in pressure in an 
aur saturated volume of Uquid. A particularly 
good effect is obtained by flotation widi 105 
nucrobubbles of die type formed in die liquid 
when lowermg the pressure in a gas saturated 
hqmd mass, diereby also avoiding to a large 
extent movable components in die apparatus, 
which m turn fadUcates die choice of con- lio 
struction materiaL When carrying out diis 
type of flotation process, die whole of die 
Uqmd mass, or a minor portion of die sam^ 
can be samrated widi gas under pressur? 
When usmg die me±od of die present inven- 115 
tion It may be necessary to saturate die whole 
Of the hqmd mass wiriiin certain concentra- 
tion ranges (around 70 to 80% H.SO4), 
where solubihty in respea of die gas ii low! 
It tiie punfymg process is to carried out in 120 
conjunction widi die dilution of sulphuric 
aad, die necessary quantity of air ran be 
mtroduced by saturating die quantity of water 
reqmred to dilute die add widi air. The 
flotation process may be effected in die pre- 125 
sence of a a>nventional foaming agent in an 
amount of from 1 to 15 g/t^d,%eferabi; 
from 2 to 5 g/t aad, or in die presence of 
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a conveodoiial collector in an gmftun^- q fhom 
1 to 10 g/t add^ 

The foam isolated by the flotation process 
and containing mercury-containing sulphur 

5 and sulphuric acid can be subjected to a fur- 
ther flotation process for enriching die mer- 
cury-containing material Add and mercury- 
containing material can also be separated by 
filtration, sedimentation or like tedmiques, 

10 which owing to the reduced volume can be 
effected mudi more simply than vsiiea 
required to treat the whole quantity of add 
concerned. The finely isolat^ mercury-con- 
taining sulphur can be destroyed by burning 

15 under conditions whidi permit mercury to be 
removed from the gases of combustioii, for 
example in a sulphur pyrites roastrag fur- 
nace, f oUowed by an rffective roastser gas 
purifying system. 

20 By combining the predpitation of mercury 
on extremdy finely divided (colloidal) di> 
mentary sulphur, obtained by decomposing 
thiosulphate, and the removal of the very 
difficulty separated predpitate by flotation, 

25 suitably ^ectel with soldy foam buildeis 
and in a flotation apparatus lacldng movable 
components, a generally useable sulphuric 
add purifying method has been obtained. The 
predpitation and separation rates are rapid 

30 and can be adapted without difficulty for 
purifyii^ large quantities of add. 

As before mentioned, the mercury-contain- 
ing solid material can also be separated by 
filtering the add through a filter press con- 

35 structed of add-proof material. Naturally, 
other separating apparatus^ sudi as filtering 
centrifuges capable of resisting attack by add 
can be used. 
The process of the present invention will 

40 be further described with reference to the 
following illustrative mmples. 

Example 1 

Sulphuric add was cleansed of mercury on 
a laboratory scale, by adding 1 g of sodium- 

45 thiosulphate (NagSaOa . SHzO) and 1 g of a 
nonionic foam builder (fatty alcohol p<dy- 
glycolether Berol DIS-063) per litjer of acid 
to sulphinic add having a concentration of 
85% and containing 3.5 g Hg/t. 

50 Air was then injected into the add through 
a fin&-pore glass filter at 20®C and at 70°C. 
In bom. cases a foam containing mercury- 
containing elementary sulphur and sulphuric 
add was isolated after 50 minutes. At 20°C, 

55 the quantity of sulphuric add in tiie foam was 
found to be approximately 15% of the total 
quantity, while the purified add had a mer- 
cury content of 0.85 g/t. At 70°C the cor- 
respondmg values were 10% and li2 g/t, 

60 Example 2 

When manufacturing phosphoric add for 
ferdlizmg purposes, sulphuric add is used in 
a quantity corresponding to approximatdy 



20 t of HgSO^/hour. Prior to bemg used, 
it was necessary to dilute the add to approxi- 65 
matdy 70% HaSO^ and to cool die same to 
approximately 40°C. Owing to the compara- 
tively high mercury content (Z— 4 g/t) of the 
sulphuric add, it was necessary to ^ect a 
mercurv^ purifyii^ process. 70 

In this instance it was found suitable to 
divide the diluting prtKess into two stages; 
in a first step the add was diluted from 95% 
to apptoxunately 80% H^SO^, whereafter the 
add mixture was cooled to approximately 75 
35 ®C 

0.5 kg sodiumthiosulphate (Na2S20s.5H20) 
and 3 g of aminoacetate was added to the 
cooled add per m^ add. Immediately after 
admixing the aforementioned substances^ ie. 80 
in practice approximately 1 minute after- 
wards, the lemaming diluting water was 
added, th& water having been saturated with 
an: at a pressure of 5 atm. The temperatures 
was then raised approxunately 5**C and air 85 
released in the form of very small bubbles, 
whidi carried predpitated mercury-contain- 
ing sulphur to^ the surface. The flotation pro- 
cess was carried out in a rectangular tank 
having an area of approximately 4 m^ the 90 
80% add and remaining diluting water being 
charged to one short side of the tank and the 
foam and purified acid departing at the other 
short side thereof. 

The purified add was used to manufacture 95 
phosphoric add while the foam was collected 
and brokp down. The mixture of pure sul- 
phuric add and mercury-containing sulphur 
obtamed hereby was destroyed in a pyrites 
roasting furnace, mercury being reintroduced 100 
into the gas purifying system, therd>y pre- 
venting the mercujy from constituting an 
emission risk. 

By means of this process, the naercury 
content of the sulphuric add was reduced 105 
from 2--4 g/t to <0.5 g/t by addmg only 
minor quantities of sodium thiosulphate to 
the^ add and no other contamioants. The 
purifying process was carried out in appar- 
atus compjetely laddng in movable parts^ and 110 
consequently when constructing the apparatus 
it was possible to select the construction 
material totally with respect to the risk of 
chemical attack, which is high in 70% add, 
while the mechanical stren^ of the parts 115 
was of less interest Since the process of 
the present invention can be effected rapidly, 
the relatively large flow of add can be puri- 
fied in apparatus requiring but small space. 

Example 3 120 
Mercury-containing sulphuric add was 
purified from mercury in a plant for the 
manufacture of sulphuric add, induding the 
roasting of meipiuy containing sulphidic 
mmenus, the purification of formed mercury 125 
and SOa-containing roaster gases and the 
drying of the roaster gases in a drying tower. 
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by chaigmg the merciiiy-<oiitauiing sulphuric 
add to a system for dtodating sulphuric add 
used for drying the moist toaster gas. It was 
found diat the mercury present in die roaster 
gas was absorbed in the add, owing to the 
fact that die add containing meccury in 
dival^t form. Hie sulphuric add contained 
25 mg Hg/kg and the gas contained 5.7 mg 
Hg/kg. The add was charged to the circula- 
tion system in a quantity of 15 tons/hr at a 
concentration of 90% and 19 tons of add 
with a concentration of 70% were withdrawn 
from the system each hour. The system was 
thus in balance. The withdrawn add was 
passed to an aqueous solution of sodium thio- 
sulpbate in a quantity corresponding to 3 
of Na2S203 . 5H2O per m^ of add in a pre- 
cipitation tank capable of accommodating 20 
tons of sulphuric add. Tlie sulphuric add 
was passed from the predpitation tank to a 
filter press, vrb&te predpitated mercury was 
sq)arated from the add. The mercury content 
of die filtered acid was found to be 0.2 mg/ 
leg, representing a 99% purification. Mercury 
was also removed from the gas at the same 
time. After removii^ substantially all mois- 
ture from the gas, the gas was found to con- 
tain 0.5 mg/m^ of mercury. The gas was then 
finally dried in a second drying tower, to 
which 3 tons of 95% mercury-containing add 
were passed per hour in a circulating systenu 
Approximately 3 tons of sidphuric add were 
removed eadi hour &om the circulating 
system and admixed with the add withdrawn 
from the first drying tower. The mercury 
content of the gas was, in this way, low»%d 
to <0.1 mg/m'. 

WHAT WE CLAIM IS:— 

1. A method of purifying sulphuric add 
from mercury comprising adding at least one 
tiiiosulphate to the sulphuric add and separa- 
ting the precipitated solids from the add. 

2. A method as claimed in Claim 1 wherein 
the thiosulphate is added to ^e add in an 
amount of from 0.04 to 10 kg/m^ add 

3. A method as claimed in Claim 2 wherdn 
sodium thiosulphate is added to the add in an 
aqueous solution of the thiosulphate in an 
amount of from 0.1 to 2 kg/m^ add. 



4. A method as daimed in any of Claims 50 
1 to 3 wherein the mercury is predpitated out 

at a temperature of from 10 to lOO^C 

5. A method as dauned in any of Claims 
1 to 4 wherein the sulphuric add has a con- 
centration of up to 95% by wdght. 55 

6. A method as claimed in Clahn 5 wherein 
the sulphuric add has a concentration of 
from 70 to 85% by weight 

7. A method as claimed in any of Claims 

1 to 6 wherein the predpitated solids are 60 
separated from the acid by flotation, centri- 
f uging or filtration. 

8. A method as claimed in Claim 7 wherein 
the quantity of air required for the flotation 
process is supplied by saturating the add or 65 
a subsequently admixed quantity of add or 
water used to dilute the add with air tmder 
pressure. 

9. A method as claimed in Claim 8 com- 
prismg injecting into the acid the quantity 70 
of air required for the flotation process. 

10. A method as claimed in any of Claims 
7 to 9 wherein the flotation process is effec- 
ted in the presence of a convention^ foam- 
ing agent in an amount of from 1 to 15 g/t 75 
acid. 

11. A method as claimed in Claim 10 
wherdn the foaming agent is in an amount 
of from 2 to 5 g/t add. 

12. A method as claimed in any of Claims 80 
7 to 9 wherein the flotation process is efBec- 

ted in the presence of a conventional collec- 
tor in an amount of from 1 to 10 g/t acid. 

13. A method of purifying sulphuric acid 
from mercury substantially as herein des- 85 
cribed with reference to any of the foregoing 
examples. 

14. Sulphuric add when purified by the 
method as daimed in any of Claims 1 to 13. 

15. Mercury when separated from sul- 90 
phuric acid by the method as claimed in any 

of Claims 1 to 13. 
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